Citrulline and ammonia accumulating in citrullinemia reduces antioxidant capacity of rat brain in vitro.
Citrullinemia is an inborn error of the urea cycle caused by deficient argininosuccinate synthetase, which leads to accumulation of L-citrulline and ammonia in tissues and body fluids. The main symptoms include convulsions, tremor, seizures, coma, and brain edema. The pathophysiology of the neurological signs of citrullinemia remains unclear. In this context, we investigated the in vitro effects of L-citrulline and ammonia in cerebral cortex from 30-day-old rats on oxidative stress parameters, namely thiobarbituric acid-reactive substances (TBA-RS), chemiluminescence, mitochondrial membrane protein thiol content, intracellular content of hydrogen peroxide, total radical-trapping antioxidant potential (TRAP), total antioxidant reactivity (TAR) as well as on the activities of the antioxidant enzymes (catalase, superoxide dismutase, and glutathione peroxidase). L-Citrulline significantly diminished TRAP (26%) and TAR (37%), while ammonia decreased TAR (30%). Ammonia increased SOD activity (65%) and L-citrulline did not affect the activities of any antioxidant enzymes. We also observed that L-citrulline and ammonia did not alter lipid peroxidation parameters, levels of hydrogen peroxide, and mitochondrial membrane protein thiol content. Taken together, these results may indicate that L-citrulline and ammonia decreased the antioxidant capacity of the brain, which may reflect a possible involvement of oxidative stress in the neuropathology of citrullinemia.